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- NOTES FROM THE EDITORS

4 . -

,

-

From Eime to time we geE‘Ietters of inquiry.from some of.our ‘

colleagues who serve as abstractors, wanting to know when their

.

article will appear in p}int. For the benefit of those people,

f whose efforts we really appfgciate, as well as for the information " ’
L of other ;eaderg, we though} we would pull together a:)escripp of
the production of an issue of Investigations in Science Education.
. The présent procgdure, which has not Fﬂénge@ since I;;.E." | .

was begun, is_to draw the bulk of the articles to be abstracted and

. analyzed from document resumes in the ERIC system which have beén
- t ) T
+ identified as relating to educational research or as research reports. ]

Once these articles have .been identified, the appropriate journals

are located and xerox cepies of the artiglesrare—made, This saves

< the abstractor the effort of going to his/Her personal or institution’s 1
library to get the issue céntaiﬂing the article to be reviewed. .
t

The editors then attemft. to match articles and abstractors,

2 using the sheets completed by the abstractors which identify the research

"« topilcs, sciefce content (if any), and e&ucatiénal Ievel.oé subjects
' involved in the m®search. Articles, along with a set of the guidelines
for absﬁrécéors and an agreement specifying wren the abst;act/grazysis
is due are mailed by the editors. B b ,.

When an abstract/analysis is 'received, the.auﬁhor~is sent a post-

card so that he/she knows the macefial has been ré:eived. The copy is

L}

.

- then edited so that 16 conforms to the usual\format for 1.S.E.. Our

3 ¢
.

11 -




) A ; : ’ : -
—— . +

- N — .
- *

primary casks here seem c;\pe'chspging headings of the abstract/

¢

analysis so they are the same 2s. those in past issyes in terms of .

-

; -y .
no end punctdacion and capitalization (frequently); correcting

N »

#
typos (occasionally); checking with the abstractor for cltations
] -t . *

'\fbr ‘quotes or addiqg references,i&encified in chg_body q{.the
‘. article but not included at the end of the abstractor's analys&s"'

(from time to time).

-

L]

'While_these casks‘Efe being Eompfgted, the second cbp§ of the

1 L]

abstract/analysis (whiéh we always request and usually receive)

is on its way to the aucpor of the original article, with a létCer

.+ +, suggesting that he/she may wish to respond tJd questions raised by

the abstractor. If we receive only one copy of the abstract/aqalysis,

- -

. . L s
we Xerox this befare beginning our editing. By sending the . .

* . -

material to the author (or first agthor, if more than one name is

o listed), we hope to encourage more dialogue than has taken place .
’ - A - -
v (' in past issues. - ’ . ‘ .
‘. - ‘ M ' . - ’ - ’
Once the copy has been.edited, it is given to a.typist to ‘format -

for publication in I1.S.E. When what we hope is final copy is ri;e}ved,
we again read it, checkihg for éypographicai,errors. When corrections,

if needed, are made, we assemble a sufficient number of ﬁages of « -

L : copy for an issue. : ' .
1 ,‘ . Ly . -
) . ~ When an issue has been assembled, university policies dictate
N ! B

LR il . J . . - ;
that it ‘be- sent out for.bids to various printing firms. This prds
gy . . cedure adds an éﬁdiciﬁhél tipe delay in the production pqocéssg

: . N
After the bidd#ng procesg is completed, cﬂe copy goes to the printer.

A

b And we wait, for che’fecwfh of the finished prozuqt. . '. ‘

1
.
. , +

iv
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L

- . ’ *
As soon as possible after coples of an issue of 1.§.E. are.
"y . >1 -

detiuereg to the tRIC Center, we mall out copies to subgcribers,

ﬁq the authors whdse abstract/analysis material is inclkded in

L

that issue, and to|the I.S.E. advisory;bOard.‘ Additional c0piés .

are available for 4ald atuERIC. 1.S.E: also is.available on -

microfiche and is therefore avalilable at Ehy location housing an

¢ . - —

JERIC collection. ' ' . .

1

. 'Thib may have gold you more than you cared.to know about

Al

- the steps in producing an issue of Investigétions in Science

-

S ' .
Education. However, we'hope that it explains why your copy

¢

ddes not immediately’éppear in print and why, althOugh'oublighéa
four times a year, ifsues may not appear at a particular time
during—the year as you had aﬁti;ipated.

) . - c
L] : 1L ]

e, ) o ) *. Patricia E. Blosser
4 Editor

: ]
' -
L4 * . Do

_ Robert L. Steiner :
. : . " Associate Editor .
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. Lt ., ) t. > .
Hill, B. W. "Using College Chemistry to Influence Creétiﬁicy." Journal
, * 4, of Research in Science Teaching, 13(1):71-77, 1976.° |
G DescriptorSr—*Chemiscry; *College Science; *CbpaC1vicy, *Crea-
=+ “tivity Tests; EducaC1onai-Research° Higher Education}
e *Laboratory Techniques; Measurement ‘Instruments; Science
. ‘ Education . 2'

» + »

Expanded Abscracc and Analysis Prepared Especially for 1. S E. by Richard ,
S J, Bady, Mount Senario College. »

L1
- .
- ’

-

Purposge

r . - b
4

Y

The purpose of the study was twofold: ‘to £ind whether (1) deliberate
instruction in the creative process can enhance qreativify and achieve-
* ment in chemisc:y, and (2) if the use of audio-visual maCerials can

' contribiite to increasing creativicy of students.
b

¢ RaCionale‘ . .’

+ o ¥

s

*jThe framework of the study was ‘Guilford's model’ of the structure of the

- 1nCe11egc. Specif1ca11y, it was assumed thac creativicy requires diver-
gent produccion. The auchor .argued that encouragiang and rewarding

-

e divergenc produccion wi11 foster creacivity and that, in science, the
-

laboraCOry is an ideally suiced conCexc. . e

-

The author develéhed her own test of!creacivicy in chemis{yry buc based
it on Guilford s-"The Minnesota Tes of, Creative Thinking.""

o ‘.k {/ﬂ - - . . :

Research Design aﬁd,Procedure S ..

- - . |

’

ShbjectS-—One hundred and seventy—six students, enrolled in generé} &
college chemistry served as subjeccs. They were divided into four -
sections, three of which served as experimental groups; one, as

control. ~ . ' R




-

Pre~ and posttests--Alll subjects were pr‘etested for chemistry achievement,
There

After the one-Yuarter

'kmwledée of laboratory technique, and creativicy in"chemistry.
wére no‘;ignificant differences on the prete%ts;
chemistry course, a11 were posttested on knowledge of Iab technique and
creacivi'i:y in chemistry. . ' ) A

[ v
. - «

» . P . *
.

Treatment--AlY students were told creativicy in lab woulchount as one- -
fourth of ‘their grade‘x(InstrUctionWJith all students emphasxzed i . :
o creativity.y The only difference between treatment and control groups

' was that the treatment groups recelved the audio-visual instruc,tion in
addition to the regular lab 1nstrqctlon.

- > . . .
- . +

-
- [l

‘
- L M

Findings. . ' ) ‘ e

* - -

The author repor‘l:ed that both-the treatc'nenc and c'ontrol groups improved .
. over pretest scores’ in both knpwledge of lab technique and creativity. .

In aﬂdition, the experlmEntal groups exceeded the control on thg\ﬁost-

3

N . test for creativity. while it was as§erted that the differences were

b -

-, .}
* gignificant, neither thé data' nor the statistics used were given. . .

4 o 3
. . - ’

. ' o I . ’ L. N .

. * . - . . ., RN

, Interpretations - 9; - - . ' . ' T
. ( . Y - -
' ' . . 1 - .

The author concluded that (1) laboratory technique is improved as a e

result of audio-visual instruction, and (2) teaching and rewarding
creativity can increase creative abi}.i@s.

.. - * .~
. . . 3 .
L
. - . .

.
> . - ‘ : . 3 "‘ ) B "\ : ‘
< ‘ . ABSTRACTOR 'S ANALYSIS -

Interpretation (1) The author conclided that, because the greatment ‘

1

groups excegded control on the posttest for lab technique, A—V instruc-

Surprising.'

‘ tion was productive<’ Any other result would be However, < s

. , the data given are insufficient ‘to ‘warrant even this-modest conclusion., )

It appeared that t~tests or some similar simple method was used.’

- . )
I. ‘.- -
"

R .




Since both groups received the test -twice (pre- and . p&st-), repeated

measures analysis of variance is a more appropriate test. This féht,
however, confirm the stated resulcs.

.. ¢
Ihtérpretution (2}--A11 gropps were traiﬁed in creativicy and'all groups
improved. However, since there was no coutrol group receiving ‘no crea-
tivity training, ic is impossible to attribute the improvement to the
training. The jmprovement may have been due to having taken the test

_ before (no test-retest reliabilicy is given), or metely due to taking

chemistry (S[ “wish! ). , T

. Since the design of the study was inadequate to test the hypotheses under

consideration, the conclusion of the study 1is indeed suspect. ;

.
. a - *
. . - . N
% ,

*’
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David L. Dunlop, University-df Pittsburgh at Johnstown,

Bolliday, Wllliam G. and Lawrence L, Brunner. ’Differenc{al'Cagnicive
and Affective Responses to Flow Diagrams in Science.” Journal of
Research in Science Teaching, 14(2):129-138, 1977. s
. Descriptors-—ﬂ&ademic Achievement: *Biology, *Educational

.Research; *Flow Charts; *Ingtruction; Sclence Education:.
Secondary Education; *Secondary School Scienge,,*Verbal

Ab#ltﬁv* Visual Aids

Expanded Abstract and Analysis ‘Prepared Especially for I S.E. by

- [

Pnrgose '
The purpose df this study was td investigate differencial cognicive
and affective responses fmade by high school biology students and
ceachers toward two different flow diagrams; a picture-word dlagram
and a block-word diagram An implied cognicive hypochesis predicced
that learners who are low uergal performers ard who are- provided with
the piccure-wutd diagram would score significancly higher chan those °
learners, who are also low verb&i perfdrmers and who are provided with
the block-word diagram. High verbal performers were hypochesized pot
to respond differently to ‘gither diagram. Impl?ed affeccive hyponne-
ses predicﬁed that learners$ would pref using the picture-vord S
diagram rather than theé block-word diagrim, aad that biology teachers

wopid prefér that gheir studénts use the picture-word diagram,

< . > .- -
. ~ i .
.
. 4 . . . LI
N . v
-a - ~ -
.
'

Rationale ' .
3

» +

" The rationale for this study is based upon the assumption that the
. line drawings of concrete concepts in the pitture-word diagram would .
generally fagilitate verbal recall. On the other hahd, the lack of ~ ' ..

’ . ¢
1ine drawings in-the block-word diagram would require a learrer to

"

dderitify (i.e., encode and remember) ‘the same concrete concepts with-
£ * . * r
out a picture. This racionale accoﬂE&ng to the auchors, is consiétenc

. with recent work donq in imagery (Paivio, 1973) and apcicude-creacment

interaction’ (Cronbach and Sno

- 969 Hunt, 1975). ° N .

S




Research Design and»Procedure .
" Eighty-three students enrolled in an introductory hiéh schdol biology \
. " course in Calgary, Aloerta, were randomly chOsen from a larger, sample |
pool of 207 students. The verbal ability of each subject‘nis assessed
through the use of V-2 test'from the Kit of Reference Tests for Cogni-
" tive Factorg!(French, Ekstrom, and Prige,.1965).. Eath subject was also .
Ry L given a pretest *which consdsted of 30 multiple—chofﬁé questions which

e requireH the subjects to answer retention test questions yhich were.. Lo
, developed from the rephrdsed and.recombined ins?ructive questions,

-

presented in each treatment. ' . L
. . " +

- .
-

The indeoendent variables comprisiné the treatments consiéteq of either

. a picture-word diagram or a block—dord diagram, s The picture-word, dia-
‘gram was adopted from Spangenberg’s (1971) ‘coherent $lagrams and con- v
sisted of stylized line drawings illustrating concrete concepts and

logically positioned labels of more technical concepts joined by ~

. arrows. The block-word diagram was adopted from Gropper s (1970) "big ’ ,'_
picture“ verbal diagram and consisted &f printed words and uncolored . -
block figures of colored line drawings. The autbors state that the .
pame 37 concepts were included in both diagrams and _the saue f& instruc-
L tive questions were used in each instructional treatment. Students did ‘f{
'not receive feedback to their instructive question answers for reasons ' ..' -.',

- discussed by Anderson f1970a) : .

. -~ . T A
The students were randomly-assigned to the picture-uordnor ahe.blockL . 5?
word diagram treatment,group, and the subjects were instructed to .
learn.the material and answer the instructive questions in ariting" .
In an attempt to induce’ posifive motivation the subjegts were told i -
.+ ‘that the results of their total scores a subsequent multiple-choice
wexbal post-test would be a good. ndicaizﬁ‘of their ability to under-
. . stand science information, and that their scoresg would be sent to their

+

. biology -teacher.’ '

L4 ¢ . -

. - -
© ., After the treatment was completed a post-test, identical to the pre—
test, was ?dministered to each student. Finally, each student was




r

- .
. - . , -~ -
. + ] A .

given a questionnaire which asked the question, "Which visual {llus-
. tration do you think would hplp you understand this material the'

.

least? a) Visual 'A', b) Visual 'B'?" The pilcture-word diagram was\‘
labeled "Visual A" apd the block-word diagram sample was labeled -
A "Visual B". - ~ - - . - Do

f -
I
-—

2 . . : -

Thirty-three
schools were
materiais to
the diagrams

high school biology teachers from the Calgary high
used-.as degee."Prior to the administration of any
the students,‘the judgeshfere g;éen sample copies of,

with an accompanying textual description of the diagrams

and the post -test.

The teacher questionnaire asked the quest ion,

»

- "Which visual illustration do you think would help Grade 10 biology

students understand this material the best? a) Visual ‘'A’, b)' ,

Visual 'B' 7" o

- . ,d.

i
Hultip&e 1inear—regression analﬁéis was used to evaluate the cogni-
. tive hypothesis. The poss- test scores (dependent varidble) from
. the picture—word -and block-word groups constitut.ed the criterion

_ vector. The pre—test scores constituted one of the predictors and ¢

‘acted as a covariate in the regression equatiOns.. Chi-square analy- .

aia was used to examine the data generated by the studen!:-—and teacher

queationnaires. o
- * .%
b v I ) : . ’
Findings
» ‘ \\_’. -
. 'Hultiple linear-regression analysis indicated that subjects who were "

" Yow verbal: performers and whe were provided with the picture—word
diagram scored significantly higher than did those low verbal learners
o “provided-with the block-word diagram, F (1,77) = 4.46, p¢0.05_. _ Fre-
quency distribution data'suggest that the picture-word student .
aubjei:ts and the teacher judges generally favored the picture-word
’diagram;‘honever, there was no evidence of the preference differ-=

+ ences by the block-word student subjecta.toward either diagram, X2

(1) = 5.13, p <0,05. e r .
-e&;n'u'a":’:‘.w - M ‘
‘ ~ , .
L - 8 ) ! '
‘ 14 -




.

Interpretations - T \

. L] - - . -
- ” .
L +

The authors indicate that the findings of this study support the
Linguistic-Imaginal Hodel a synthesis of Paivio's coding and memory
hypothesis concerning images and verbal dnformation, and Cronbach's
aptitudeftreatment interaction hypothesis concerning individual
differences, 3

Results from this study sﬁggest that learners with

" lower Verbal performance will have more difficulty learning from

certain verbally dependent science materials: such as blockeword

diagrams. In contrast) learners with higher verbal performance will
have less difficulty learning fréﬁ verballf dependent mate?ials.

The authors conclude that science materials similar to those used

in ‘this study should probably be-well i11ustrated especially for

"low verba.'q1 '

[ 6
-

./‘\ ‘ B . “-

- ~

those students designated as

ABSTRACTOR’S ANALYSIS . ~ ° =
- . . ) : S & N ‘. '
" Research on cognition resulting from or.relating to pictorial and
verbal symbols has appeared in thevliterature‘on severzl occasions
since Lumsdaine (1949) reported the superiority ‘of pictorial repre-
. Gagné and Rohwer (1969) con-

cluded that, given a choice.of method in presenting equivalent

dentations over vetbal representations.

information, pictorial materials are superior to verbal representa-
tions, and Spangenberg (1971) found that a single diagram display -

often represents a more effective medium than does a textual descrip~

tion. Therefore, it came as nd surprisedwhen Holliday reported that
subjects who werg loy,xerbal performers and who were provided with
the. picture-word diagram scored significantly higher than thoseplow
verbalﬁlearners provided‘with the block-word-diaéram. Nor was. it a
surprise to learn that‘studentshwith lower verbal performance_will
have mOCeagifficnlty %earniné from certain perbally dependent science
mater ials than will the students with higher verbal performance.
éince these findinhs are not new, it appears'that thé&r relevance

is related to the support'of the Linguistic-Imaginal Model neporteﬁ

by Holliday (1976) . . .
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The authors indicated that the hypotheses would. predict specific -
outcomes' however, the statement of the hypotheses waéimpliedrather

than specifically stated. : This format is somewhat vague and could ' e

-*

lead to confusion on the- part of the reader. It would have been
helpful to have made, explfcit statements of the hypotheses under- .
" consideration. Further, if -these statements were in the null form, ' 4l
L I
it would help the reader to connect the text with the statistical
analysis. s - . '
T \:'?,

¥ ' .
uﬁz; examining the research procedure, the reasoning behind the deci- *

" gion to omit feedback to the students during tHeir answering of the .
. - instructive questions is not clear. The authors cite an article by ha
. Anderson (1970a) as support for this decision with the implication ‘ ‘;‘j“x\cc

being that feedback is of nO-value. The validity of using Anderson's '

i

article as a basis for this decision is questionagie, at Eﬁgt. . T
Although Anderson does make some statements concerning the lack of
value for immediate feedback, these statements were all in_relation- -
ship. to programmed instruction, and this system of instruction isknot ) 5§§¢¢;7//
- . equivalent to a' flow diagram with a séries of instructive questions. */////
a Anderson cites Krumboltz and ¥eisman 1962) to point" out that. Ggrams
teach as much or more when immediate reinforcement is omitted. Sulli- .
*  4van (19%7) and others believe that this.phenomenon may be. the result,
) . of a gross short-circuiting of attention when the cdrrect answer is H\x\*~~
readily availablg\_ The’ students may copy it (the answer) into the
‘ blank without reading the material in the frame. Anderson; Kulhavy
_and Andre (1970b) support this explanation and report that when’ using

4 a programmed instruction systqn that insures that the subjects respond

prior to seeing the correct answer, the group that always received .
feedback did significantly better on the criteridn test than the'
,// T group that never .received feedback. =L

. N ’ M ) .-, ¢ - had ' * . .1 .-
Regardless of the validity of using Anderson’s article as a basis for _ -
omitcing feedback, one could ask if the lack of feedﬁack is realistic )

in a typical classroom setting. Frequently, the class {or teacher)

§111°discuss.the materiai'presented in a flow diagram priox, to evaluat- «

. t . i,
Lo . ing the .student's learning. Thus, as always,\one must be careful not

to generalize beyond the constraints of this study. ot

-
w B
* ¥




3. Anather question concerning "realism" occurs when one realizes that
the BUbjects in chzé/study were told that the results of their total
scores on the ﬁpst-Cest would be a good iIndicator of their: ability
to undetstand science information, and‘that their scores wnuld be
sent to their biology*teachers. Although it is true that these

" :lnscructions may crefite a positive motivational set, chey also- may
‘create a “sityation- (high mocivation) not consiscencly present in the
. _ “

" elassroom.
4

. For this study the authors selecceQ)a pre-test/post-test conttol group’
design with the picture-word group being the experimental group. Al-
theugh adequate, the desiIgr could have been strengthened through the

-~~~ -, wuse of a Solomon fonr—group deslgn. This would have allowed for

better.cqntrol of the Interaction between the resting and the treat-

» [ N . [

ment. ) . .
™ Student preferences were. assessed by diétribncing sample copies of
. both diagrams-and the student questionnaire item afteriéhe adminis-
. tracion of the poscﬁfest. Since the research design d;gcated that -
. . <anx\given student would have worked in depth with only one of the
' two possible types of diagrams, one wonders what effect, _f any, this

hnd on the students’ preference toward one ot the other of the nia-

‘grams. < : . S

. ‘ A suggestion for fueure research would be to-examine the diagrams in
terms of che amount of infermacion contained in each. Omne method
of accomplishing this would be to use techniques and procedures
dertved from inforifac ion theory. Several studies (Moser, 1973;
Dunlopy 1'9?{4)“ have used these Yechniques to’ investigate hu-man cogni-
tion.  Empfield (1973) also used information theory to study cognition,

and he reported that }nformatidn theory measureg could be used to
.dqscripe memory processing of humanslperforming learning and recall
.tasks on visual displays. An application of similar techniques could ,

provide additional information in this area of research. C /

-
3
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- . Hollidéy, William G. and Dahf A. Harvey., "Adjunct Labeled Drawings-
.- ’ ‘In Teaching Physics to Junior High School Stidents.™ Journal of
L T Research in Science Teaching, 13(1):37-43, 1976. -
e . Descriptors~-*Diagrams; Educational Research; *Illustracions,
N : *Instructional Materials; Science Educatioh; *Secondary School
. Science}’ Secondary Education; Texcbook Standards; *VI%ual Aids
‘; - Expanded Abscract ana Analysis Prepared E5pecially for I S. E- by Hans
-, 0. Anderseh, Indidna Universicy. . o >,
- . .. .. . - . -
. Purpose ] T

. b} .

The’lnvescigECOrs' purpose in COnduccing this SCudy was to examine the

PR effect of a science text description in comparison to the same descrip-

*“E tion plus adjunct labeled drawings. More specifically,'the invesciga-

- . tors® purpose was tb detErm&ne if the addition of adjunct labeled
drawings to science~texc materials descrlbing densicy? pressure, and
Archimedes' Principle would facilitate verbal -quantitative learning of |
ninch—grade junior high school physical science students.

-

.Rationale . .
Texcbouk authors commonlf include labeled fine di;grams in books.’ Ic
has been assumed-hat the addiﬁﬁon of the didgrams makes thg book a

more viable teaching tool. &Research evidence supporting this aSSump-
tion is not available. Dwyer {1967, 1970, 19721 found thc adjunct ~

labeled diagradls of the heart gece;ally were not an effective addi-

. tion o a text‘descripcion when subjects wcre asked to identify those

L strucCure—funccion relacionships commonly caughc in high school biolqu

' classee. Samuels (1370} reviewed numerous studies of the effectiveness
of pictures and discovered unanimous agreement among research conélu- -
sions indicating that piccures‘ when used as adjuncts CO;che'ﬁrinCed |

, ‘text, do not facilitate verbal ‘comprehension. Holliday (1973) examined-
the science pictorial studies and concluded that gost of them suffered -

. . from serious methodological or creatmenb contenc probl ms. In a later

study (Holliday; 1975) he uaf ale to conclude that som types of bio-
-4 "logy textbook pictures can facilitate a form of verbal comprehenéion ;
which Ted him to this present study. o o, -t )/ '
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. . o -
Research and Design Procedure’ - L

The' 3&&}' sample consist.ed'of 61 stﬁdents from middle class and'lowet

middle c¢lass.homes who were enrolled in three sections of a junior
The- stud.etrs.s had .
not been fprmally exposed to the science principles described in the

high school physical science course (nin;h grade)

treatment materials. Only those students\who were present on both
-

days were }ncluded in the, stqdy : : ‘ .t

- et ‘1, ' B 8 >
A ;::;;l ability test (French, et al., lBGBj.whicn is reporEed to have
.a‘high loadiné on.a sinéle*iéctor identified as-s afling a learner/s
general ability to undexstarid the English langué;im:as administered
to the subjects-one week prior to the twd-day experiment. The subjects’
were randomly{sssigned to the text or drawing plus text treatments.
On day one, all subjects studied a density and pressure lesson and
¢ompleted the density—pressure postitest,

studied an Archimedes’

.On day two, all subjects ..

Princdiple lesson and completed the Archimedes'
Principle post-test. The combiined raw_scores on the two tests was

used as the singular test score in this study. . !
: . o

v
»

o

The text instructional treatment consisted of a verbal quancgtative

. description of density, Pressure, and Archimedes Principle, with
related problems a&h their solutions. Labeled 1ine drawings of geo-
metric configurations were logicallz‘placed within the same materiils
An identical
Vefbaa qpantieacive (non-pictorial}, multiplg‘hhoice post-test was

to form the drawing-plus-text instructional treatment.
administered to both groups at the conclugion'of each- period of _.
instruction.’ This 2l-item science test required SCUdent$.¢2~f§5333‘
quantitative problems, identify the cause for the behavior of fluids,

snd predict the-behavior of fluids in terms of a given set of physical.

conditions. - .
- -
Findings o NN N - .

1. Subjects-in the drawing-plus—texc treatment scored‘significantly

higher ‘than their counterparts in the texf-only treatment group

(p-szs df ='1/59, p. £ %05y, S
‘ « ' 15 g

N X




=T e 0 2, I'l‘he dnternal consistency -reliab’ility was caleuldted to be 75 - Iy

—_ - - P . . R -
Its — . -

: Co. us:l.ng Cronbach's alpha. T R . .
Tt - ' ) e f

’ N a -

1 . . 3. The subjects in this study scored significantly lower on the verbal { )
2 ab:ll:l.ty test Q{French 1965) than those who par.t}cipated in the bi{o-
’, T logy textbook picture study (F=17. 0&, df = lJll? RL 4 01)

. / - ' : ‘ ' . % oo o
- ., a .. ) . . - ' N - .
. ~ < - - .
. ~ . : I e
. b i . . @
- - Incerpretations / . ¢ W e * *

“ + £ . . . i‘ .' J’., %t’ - “
: -

- L4

o

" As the result of an earlier biology study, Holliday concluded that the} -
ad®tion of adjunct labeled dr&wings to a text enﬁanced stude.nt gehieve- -
/ ment. The. generalizability of that conclusion was increased by this

* study which pemitted the authors to c‘bnclbude that the' achievement of v
younger stydents with lower verbal ability scor:es .was similarly enhanced

by including adjunct labeled drawings in the text, matterials,.- Further—

'y

more; it -can be stated that the fir!dings extend the previ"ousr work in cue .
. /eumation, imagery and motivati.on to- the. applied f,igld of science

classroom instruction. : . . § v Lo ~——
a N

. ) ¥ e .
L] - . - - .

a -
» - . - a

. L . .
The authors pointed out’ that theiadjunct ]:abeled drawings displa)ted
text relevant information that was Eypot‘hetiéa'lly d:f.f»ficulg; fo; sub-

jects to interpret when they were given only text dEscriptions. These .

. diagrags were also logically placed adjunct to f.he text ‘discussion

“which is-a practice that has generalLy been shoﬁn to facilitate *
‘learners &Jlele, 1973). / ' i _ Sy o

. - . . :'., . 3 ; ) . , .

", The authors were simila:cly quick to- state that, wh an overall ™. toe

‘ : general positive effect was reported,vtl‘lere is Eé:nrtp believe that- !
- learners are differentially’affected by various typeshéhqictures._

They caution the reader to attend to the ATI h&pothesis.“’(croangh and‘ .

Snow, 1969), which states that varying inStructj:onal treatments and . T .

performance measures should be evaluated in li‘ght of thegi-ecicaily \ ..‘

. relevant 1ea’rner characteristics ‘or aotiteudes.' As a ge.neral c.onclu—

sion, the authors recommend that adjunct “labeled drawd.ngs disp}.aying

text relevant information about .spatia'l.ly' oriented s’gi~énce'_conc,ept8 be

i . -
e _ )g “Qin
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logioally,placed thrpoughout a texe. However, dhey note that the ' e

pervasive effacts of such piotures under various classroom condi-
tions'is not well understood and that more exploration of potential

advantages, disadvantages and procedures is needed. 8 -

ABSTRACTOR'S ANALYSIS ' -

L

¢

»
]

The textbook and text-like instruction have been and will most likely
continue to be the major instruotional device used by ‘students and’ . .
teachers. The fact that textbook;production has proceeded without -

-extensive research to determine which development practioes and which

inclusiqgs make textbooks more wvaliiable instructional materials is
characteristic of many things done in the name of education, Holliday

and Harvey also remind.us that there are many practices with histori-

cal precedence that _are ingrained in our behavior;which lack research
support, and that considerahi:‘research is necessarv if we are ever ¢

going to succeed in our eff to develop ﬁndividualized instructional

programs that truly meet 1ndividual needs, abilities and aptitudes. — }

The fact that adjunct labeled drawings are extensively used »in .text~ '
book and other ihstructional materials makes this type of research

extremely valuable. ) ’ ' . .- '
. v + . ]
- - ] - - : ]

That the study was conduoted in redl classrooms with regular students

is .very impo;tant but .perhaps mo mportant is the fact that the ' .. 2

auth0§s have developed a- model that bould be adapted by nanyi

‘ researchers. It would be eépecially useful for individuals who argp/’ ,-eh\w

just beginning,reseafch careers. It I's often assumed and especially
. W

_ by beginning researchers, that research, to he good, must be very o
complex and utilize f&ncy statistics. Here is an example of simple "
straight—forward research with an unencumbered design that is probably

be%ter than much research completed. Of course, the secret is not the .
design or the statigtics but the existence of a significant problem. .

And, what could be moYe signiff%ant than asking questions about prac-

tices Fhat have been assumed correct but which agéﬁgpt supported with

researeh eridence?' s f . \ R ' . .

a
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" that much of these fine efforts will be in vain.

- \ M

-The auchors'.commenca about the need for addicionaf’reseerch on’ the

use of pictures and diagrams in ‘textual material are well scaCed.

Such research is needed. An examination of how ceachers use texts

and how the}-are prepared. to used nexCual material 13 also needed.
It is possible that Instruction and Cexc ucillzacion provided
teachers-1n-Cra1n1ng¢?}110wed by teaching secondary school students
how to use a text could influence outcomes, as measured, considers
ably. In spite of the fact chat the textbook may be the best
inscruccional material available, the, text is commonly criticized -
‘by ceachers. Students gleefully fﬁCerpret teacher .criticisms of
.the Cexcbook to mean that reading che text will be of little value
and they stop reading.” A better texc,.in‘such-a situation, might
be of litctle v;iue. . " { ) : ;'ﬁ\ . ’ i Y

. .
] . - .

The research is Great. If’such research leads to ‘the aevelopmenc
of Better instructional materials.-we will be one step ahead. HoqL
ever, I‘suspecc that if teacher cﬁaining does not assume more, .}

responsibili;y for preparing teachers fo- use insttuct1ona1 materials

[y

.
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A prale

d - Linn, Marcia C gnd.*David 1;.,’\ Levine. "Adolescent Reasoning: {nfluence
" of Question:Format dnd, Type of Variables on Ability to Control
. ‘Varfables.” Sciencé:Edqcation 62(3):377-388, 1978. , \
fo : < Descriptors——AdoleStents' *Cognitive Development' *Educa- . .
. . ) _tional Research; *InStruction; Questioning; Scienck g
. L EducationTTWS?coﬂdary Educagion° *Secondary School-Science - B!
M . v L] - . * 5 -

+ . . -

. Expanded Abstract and Analysis' Prepared’Especially for I.S.E. by Anton .
r " E. Lawson, Arizona State University. ° . .

B . . AN
- . i hd

- Purpose . _ : \ Y
' ¢ . ! ) a \ " fr L=

_ The primary purpose oﬁ this study was to determine the 1n£luenoe of
. question format and problem variable familiafiust;: subjects” ability .
7 to solve problems requiring_thenggntrol of vari 5. X *-:. ST

g . : Taf e
oo " +« N ) a
: @.,

- uf

? "—"’h : - - b, * " + " . . ‘_‘ . :
R 4o T o sl - Lo e ’ - ' .
BT , Rationale T . “w o, P o ﬁ,%

This research is related to Inhelder and Piaget (1958)¢stud9' .t

T .

ddoleBCent reasoning in which they found use of the controllin§{

[}

"7 ‘variables schema to increasd during adolescence.’ The research- fs T

3
-

b - also; purported o be related to "neo-Piagetian' theory (e. 8.» i g

Pascual—Leone, 19?0) in which‘problem complexity andsformat, inu; ] ﬁ

terms ofanumbers of items of information presented and method of:

presentation, are impor tant variables influencing performance. No ’ i
further rationale for the study was given except for a brief state-
ment that a clearer understanding of how children solve control of @"

varfables problems is neededk ' ' A
. ' ’ - ' ’ : ot L
g } ‘Research Design and Procedure . - .
. T e .

Subjects.--Subjects vere 120 students from a. 1arge comprehensive CiE -

} { : 'school in a middle-class suburban area of London. Forty subjects . :Aff
(half male, half female)’ were selected from each of three age , 7 ‘

_groups: w12=, lb-, and lﬁ—year—olds. Subjéets ‘were selected randoml . .
from the approfimately 90 percent of the schOol population who xolunf

+ teered to participate. - T
Q " d 120 L ‘ifn .

B S




Prooedur .-Suo}ect8 vere réndomly assignéd to one of two interviewers
vho' randomly selected one of two 20-minute interviews. One interview

included questions concerning a Ramp ?roblem. The other interview

- fncluded questions concerning a Circuit Problem qnd a' Seed Problem.

Por the Ramp‘Problem subjects were asked questions which revedled 4

éheir-sbility to isolate and control variables in the context of a

"series of marbles rolling.dow;'é ramp and hitting other marbles.

Questions vere asked in three formats designated (1) free response,
- (2) multiple choice, and (3) screened (i e., 4 screen was.placed -
between the subject and a portion of the apparatus)

For the Circuit Problem subjects were asked questions which revealed
their ability to isolate and control ‘Jartables in the context of a.
metal box with a.set of wires that had to be connected in the proper
comoination to make a buzzer sound. Questions wereg Asked in bhe ;

game three formats -as above.
y i

- -
-

The Séed Problem zalso involved questions that reyealed the subject’ s

ability to isolate and control variables. The context for this prob~ |

lem was planting and growing gseeds. The problem’was strictly a
verbal one as no apparatus was provided. Only free response ques-

tions were asked.

» — .
rl . x

Saoning.——ﬁetdils of the scoring procedures were not given; however, =
responses were typically categorized into one of four levels Toughly

i .
parallel to Inhelder and Piaget's concrete and formal operatiohal

atage;distinctions. .o ’ T ’ )

- -

1

results. Differences between groyps, problems,’ and questions ‘were

analyzed using z scores determined from Kendall's t as a measure of

correlation or by using tE"“sign test. ‘
‘ ‘ *

- LY

Pindings ) . .

* i bt

Results for .Each Froblaw.--kamp The multiple choice queStion was
the easiest while the free. response and sCreen questions were of .

LB

- .’ 21 4 . \v' ) ,

-

»

. .~ _ . . E ' .2? ) ,

e

.
L]

Data Analysis.=-Nonparametric statistics'were used to summarize .S




. - * . - \-“. LA T -\.'
. nearly eqﬁel difﬁiculcy.‘ Circuit: Again the multiple choice
. A ' question was the. easiesc. However, the free response question was

more difficulc chan che screen questidn. Seed: All but foug scb~

» $ects correctly answered the free response question.

4

¢

Age Differences.--In general, older subjects did better on most “of
the quesclons. alchcugh the differences were not always statisti-

. cally‘significanc. Age differences were relatively small for the

-
-

- free response format but relatively large for the t&reened ques-
tion. ) ’ ’ -

] ’ - e

Sex Differences .~~No consistent sex differences were found.

~ ’ ‘ . *
Comparisons 4mong Problems.--For free response quescions the gasiesc -

K3
»

problem was the Seed Problem (93 percent success) while the most ‘

difficulc was che Circuit Problem (11 percent success), Thée Ramp ,°

?roblem was inCermediate in difficuley (ﬁO percent success). These
differences were highly significant”. TFor the multiple choice ques- .
. tions and sgreened questions these differences_largely disappeared.

' . - ‘-n

Other Findingé . R B v
Relacive success raCes for the three quescion formacs on these prob- :
, lems plus correlacions among scores for the three formacs were also

reported. ' - . . . . .ot

. - N i, . ) . . \

, Incérprec%cions

e .. - '

The resulcs Jwere interpreted as suggescive of a change in mecﬁbd of
processing info;macion between 12 and 16 years of age. This change

could be attributed to increases in mental computing space or
incréases in abflity td inhibited salience. )

s




R wab suggested that teaching programs which aim to teach logical

"of relevant (and irrelevant information) as well as the réll other

, adbilicy to isolate and control variables. Two central questions are -

.mat, One interested in teaching useful (transferable) problem solving

. ™
* " . = L] . - q

; Levinb seem to have failed to control variables themselves in this

LY

, SV v R
thought will be most successful if they emphesize the recognition

things eqd%}" schema, _ _ . ' )
y _ N

ABSTRACTOR'S ANALYSIS : .
Linn.and Levine are addressing a very real issue in science teaching:dx\ o
the development of a scientific'problem solving strategy, namely the .

raised: (1) What is the effect’'of problem variable familiarity on
subject performance? and (2) Phat is the effect of question format
on subject performance’ '

To answer the first question three problems which presumably varied

in familiaricy ﬁere adminictered using a free response question for-

strategies would hope that variable familiarity would not be a major
deterniner of success. If such is the case, then we are Teft with
the Job of makink students familiar with every problem context that . '
they may eventually encounter——presumably an impossible task., ' If ‘
such is not the case, then ﬁe’mey be able to teach problem solving /}
strategies and may expect transfer to novel contexts. \

baccH : .
The results of a careful test of the hypothesis that variable
familiaricy is an important contributor to problem ;uccess would

therefore be interesting. Interestingly enough however Linn and -

test. Their three problems (Ramp, Circuilt and® Seedl were designed )
to in&olve variables of different degrees of familiarity (seed,

most familiar; Circuit, least familiar). But the test falls short

on three counts. First, there probably wa& no real familiarity

difference from problem to problem. Are.seeds and fertilizer really

any more familiar than marbles and wires? I doubt ic. Second, ‘not

all problems involved concrete materials,’ The Seed Problem was

-
n - -
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.the task gave more information about the variables for one task -

Voo :

purely verbal while the others involved materials. Third, as the

. suthors thems“rves‘acknowledge, “...the method. used. for . presenting '

L]

than for another" (p..384): 1 suspect tﬁis lasekfactetgggi;the“
primary cause of the large differences between success rates on

the three problems under the free response format. .
- \ , | )
The second issue addressed b& the research was that of question
format. How does the format in which questiqns'are asked affect
students’ performanbe{ The answer to this question seens somewhat
clearer. The multiple cholce format was easiest while the most .
difficuerwas either tﬂe screened or free response format, depend—
ing upon the age group and task under consi%,tation. Presumably
the multiple choice format is easiest because it’ merely requires
recognition of a correct. answer while the free response format

requires the subject to generate an answer. .
¢ - T

The nicest result of the sfudy was the rather clear inprease\with-

age of subjects'.sggcess on the ramp and circuit probiems in the
screened format. Less than 15 percent of the 12~year-olds
correctly answered the screened format questions but over 50 per=-- _

t of the 16-year-olds did. The oLder gubjects were much better -
t:in the- younger ones at being able to ignore the irrelevant and
misleading information givén in these problems an%_f)rrectly use
the "all, other things equal" schema. . ‘ oo

. . { ’ ‘. N
As Linn and lLevine point out, th}s resuit is support forléhe view
that, as children .become older, they are better aE}e'to process
relevant. information by ignoring irrelevant information or at
least by being able to suppress misleading informatiqn; This 1s
condistent with the finding that older children are more field .
independent. than younger cnildren; i.e,, they are better able to
disembed inportant information from-misleéding backgroupds (Witkin,
Moore, Goodenough and Gox,-197?).. The result also offers support,
for the view that intellectual development is a process in ‘which-
correct {(but limited tuitions which develop very early, grad-
ual;? become more explicilkt and general guides to problem solving as

- - s
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\:‘ -—:-. B I ) . ..
the child gains in experience and becomes better able to use lan-
guage to guide his thinkf!% and behavior €c.f., Lawson and Wollman,

. 1976)

The

Learn-

The Linn and' Levine research is’significant in tﬁis respect.
implication thef draw for educatiotf is no doubt a valid one.
ing how to perform.a controlled experiment by stressing:only the
"all other things equal' séhema is probably notﬂsufficient for a
After. all, onme 18
.- never really able to keep "all other things equal” anyway.

workable (i.e., transferrable) understanding.
Students

need practice in recognizing relevant and irrelevant variables and

in disembedding the relevant onés from their sometimes confusing and -

misleading contexts. Thus, the task of teaching reasoning s not a

simple one that can be reduced to a few atghtforward lessons.

. ’ 4
+

Allow one comment on the adequacy- of the research report.‘ in short,
the report'ras extremely difficult’due to liberal use of abbrevia“

- tions (e.g., free, MC, screen), sometimes overly concise style, and
* the mixing of the results, discussion, and conclusion sections. ‘
._Altﬁﬁugh writing which would eliminate these problems nould'slightly
increase the length of the manuscript, it wonld'assist‘considerably

,in clarity.
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Barufaldi J. P.; L. J. Bethel; &nd W. G. Lamb

,&

"The Effect of a

. Science Methods Course on the ?hilosophical View of Science

Among Elementary ‘Education Majors."

~Journal of Research in

¢

Science Teaching, 14(4):289-294, 1977:

Desc
Educ

:;gtors—-Attitudes, Educational Research; Elementary

on; *Elementary School Science; *Elementary School

Teachers; #Methods Courses; *Philosophy; *Preservice -
Eduéation; Science Education’.Teacher Education

Expanded Abstract and Analysis Prepared Especially for I S.E. by
Willis Horak, The University of-A;jzona.. . '

Purpose S P —_—
. - ] . ‘ b A R
Overall this study was designed to investigate the effects of instrue~ .
tion on the philosophical beliefs about scienc
- . eduGation majors. Specifically, it dealt with the effectiveness of ) .

elementary

three types of elementary sctl.ence methods ‘éourses on enhancing a view-
point which considers scientific knouledge as not absolute but merely

4

tentative. . .
/ ~

N » \ N .
s Ratidhale ’ ' o ‘ ]

The rationale for this study was'derived from the research ‘'studies
related to teachers' and students' attitudes. These studies generally
implg‘that a teacher's attitudes toward science have an effect on-his/
her students' attitudes toward science. Additionally, it was felt by_'
the authors, .and is generally believed by other science educators, ;| ‘ .
that people should view scientific findings not as unquestionable

facts, but as.simple explanations of natural .phenomena which aré . y

subject to revision and to change. o ' ‘ o

- L} -

» + Regearch Design and Procedure

L

Kl -

The research design utilized in this study was a nonrandomized, equiva-
o . .lent control group, pre-post design. For this study three experimental
groups were utiiiéed. One group consisted of 12 senior elementary

29

33 .
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.tion course, and 2 mathematics methods course.

Puring its development, Hillis,reportedly established face val

educatipn maj%rs enrolled‘in practice. teaching and cultural founqacaons

of educécion, in addition to the elementary Science methods course. A

aeéond-group consisted of 21 janior and senior special educacion majors

enrolled in a science methods course. The third experimencal group

‘ L]
_consisted of 23.junior elementary education majors enrolled in an educa=

tional psychology course and a field-baseﬁ observation course in
addiction to the elementary science hechoda course. The eontrol group
cons£BCed of‘32 junior elementary education méjors enrolled in é reading '
methods course, an educational psychology course, a field-based vbserva=-

One-way analysis of;ﬁ;

.varia&ce was used to show ini;ialaequﬁvalence of all groups on the

 eriterion measure as well as with fespecc to the number of semester

hours of college level science taken by the subjects in each group.

-

The treatment time consisted of two and one-half hours of ;nSCruccién ,
1

-

a week for a period of 14 weeks. .
~ o . ~

The_c;iCerion measure.wﬁicﬁ determined the phiiosoﬁhichl Yied of science
vat the Views of Science (VS) instrumenC_developed by Hillis (1975),
This instrument is a 40~item, five-point Likerc;cYpe rating scale.
po idicy
and a degree of: predictive validity based on deserimination among four.'
distinet populaciéns. The instrument has an alpha reliabilicy of (.78
established by this study. For the groups ‘described the caleulated .
reliabilities were 0.71, 0.84, 0.80 and 0.76. Additionally, in this
study; a comparison of phe ‘factor stg/geure of the VS jtems was con~
ducted. The factér a;'i§sis procedure ucilized employed prineipal
components analysis‘and Varimax rotation for each group studied. The
faCCOr structures were then used in a mulciple discriminanc nalysis
to show initial group similaricy on philosophical views of\the nature

of science. v

Findings .

i

The data were agalyzéﬁ with analysis of, covariance procedures. All

poahible two-group comparisons and Ci;?e-groﬁp comparisons were .

. 30 / .o
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. calculsted. Thus 10 separate groupings of the data were considered. .
., The ststistical tests revealed significanc differences in the six & T

¥

comparisons which included the control group and¥either one or two
of the experimental groups. No differences were found in the ¥our &
comparisons that involved only two or three trefment groups. \ cooe

Interpretations
[ [—
. 1

The instructional tWeatments which consisted of expevie‘nces perteining -

. to elementa:y‘scignce instruction c%ear}y énhanced a student's philo-
_sophical view of science. 'Scudencs‘in'all three exﬁerimental groups -
came to view scientific knowledge as more tentative than did a similar - ’

J group of s;udents‘not exposed to the outlined experiences. These find- .

' ‘iega were viewed as useful for pre-servicgiflémgnca?y educat fon i :

prof essors since tpe viewpoint of tentativeness of science explanations
1s & worthwhile objective off science edu.cat:ion_. instruction. This study
chus po?nts out the continuing need for:éou;ses-whieh stress inquiry -

. methods and hands—-on activities.

o y ABSTRACTOR'S ANALYSIS R

. \ ’ : - 4 -
_Overall the article’is well written in a clear, succinct style. The

information that is presented is easily understandable. However, the’

length of the article severely limits other researchers from making -

additional interpretatfﬁﬁs of the educacional'significance of the
X

reported study. I realize that part of the briefness is the result

e

of the restrictions placed upon the authors by the journal criteria for

research reports. Still a t{‘ble of means and standard deviations.of

;hg'pfe- and post-test scores should be included in the reperc. ‘In

chia,atﬁdy it 1is impossible to tell if ﬁhe significant difference on

-~ the post-test scqres was the result of an iﬁcrease in the scoTes on i
the criterion measure of the experimental groups or the fesglc of a

decrease in the scores on the criterion measure of the control group.

The first instance is of more educational s;gnifihance than is the =~ \\ -

- r - +
-
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second'inscance.‘ Did the students in the mathemacics methods class
take the VS post—tesc as seriously as’ did the SCudenCs in the experi-
mental groups? °0Or, did they view che post- Cesc as excraneous to the
course they ha‘\ﬁhee-compleCed° This atciCude would definitely -show

up more/predominancly on a post-test med?hre than on a Rze;cesc measure
om

.

a4

sincéﬁ“in the latter case, students®still have not yet ¢

vith the course accivijies and objeccives. A table ,of a11 meang “would

cercainly clarify this lissue. The tabies of adtusted means on che

.

post-test scores do not lend themselves Cb such tssues. =~

l\.. ‘- y T e -
A second issue related to the statistical analysis is the faifure‘ro. \

RS -
mention or to conduct 2 one-way analysislof covariante dn all the groups

at once. Does this test on the ‘four groups, three experimeﬁcaleand one

control, show significance? 1If not, the tests conducted on rhe two-

group combinations and, the three-group combinacions pay not be appli-

’cébie. The alpha level is greatly inflated by just running all

»*

F) P

possible groupings of the daca.

- L3 -

-

The educational significance of che study is’ also diminished by the
The desc tions of cge core
tasks are worchwhile, but were they admtnistered or ¢ompleted in anaLoJ

vagueness of the described creatments.

gous fashion in all of che experimencal.groups? Dif rences in sample

8ize of the four groups alone 1eads one who has taught elemantaty
ry
science methods classes:to believe the experiences and accivicies may

1f, in fact; chey are similar, should the

2 »

not have been similar.
gample experimental, _groups be considered as one unic’ Why yOuld ic
be necessary to separate them simply because they are different sec-
t‘pns of che same clasa? This-combinacion of settions may also
eliminaCe some of the quescions of generalizability taised by che

small sample size of 12 for one of the. experimental groups.

i a . 5 -~
The non-random assigmment of students to chi various groups may also

be a cause for some c?ncern. However,.rand m assignment’ is rarely
possible 4n actual universicy sercings., TheYefore, if research is .
to be conducceq, we must ofttimes seccle forlihtace c1ass assignments.

In the abSence of randomizacion the ahthors e to be commended for

-

tdo grips ©
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their‘effortb in analyzing the graups to show initial equivalence of
The
factor analysis reported and the ensuing discriminanc analysis using

grouﬁé, especiélly on the views measured by the VS irstrument.

the items as independenc variables and the group membership as the

dependent_variable helps alleviate many of the. concerns expressed

about initial group differences.

Lastly,. the rationale for this study teeds to be more fully developed.
The research cited pertains to invesciéacions of Ehg rélationships

Jbetween teachers'
beliefs.

relatdonships between teachers'

attitudes and beliefs and students' att;Cudes apd
However, the SCu&yﬂwas not conducted, so as to ascertain
and students’ beliefs about the
tentative nature‘Sf sciences .No measure was made of che ceachers .
views of science. We do not know for sure if all three experimenCal
sections were taught by the same instructor or {f cthe science methods

inscrucborsf beliefs were more like those assessed by the VS instru-

ment than were the mathematics methods instructors® beliefs.
much of cthe cited racidngle 13‘1nappropriate.

Thus:,

Therh.iﬁ, indeed, much

gscience education research related to views of-science and understand-

-

~

4

ing the nature of scilence that is more relevant to this study.

.
’ L]

'_This type of study should he g?ncinued if we are to effectively pre-
- séribe cﬁénges in science teacher education courses, The reasons ’

cited for concern over students' views of science poinc out ché need

for more related studies in this area. This study serves as a-beginning

for one university. It needs to be followed up with an analysis of

, cqu what causes a_change in students® views of science and an ’
analysis of whether this is a lasting cﬁgnge or a rather transient

one. The authors' further analysis.of/ their VS instrument along
with che calculation of reltabilities on their elementary sampie is
most helpful. Too often many reszarchers pick an-lnstrdmenr that was
constructed ¥or an enc:!.rely different popul‘acion and presume it will be
useful for cheir studf. That this was not the case is most refreshing.

More work, however, needs to be done” before we can justify specific .

3

content or methodologies in Sfienceﬂteacher education courses. .

- : ~
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Brown, William R “The Effect of Process-Skill Instruction on

Performance of Preservice Elementary Teachers.,". Journal of
' Regsearch in Science Teaching, 14(1):83-87, 1977. ~ -

T

-

ﬁqscriptors--*Ed’gacional Research; *Eleméatary School Teachers;

gher Education} #Instruction; Learning
Education; Science Education; Scientific

Development

tivicies; *Preservice
ethodology; *Skill

- The Science—A Process Approach (AAAS, 1970) process'skillg‘werg used

Expanded Abstract and Analysis Prepared Espegfally for I.S.E. by~ - .
Glenn H. Crumb, Western KenCucky‘Universityl" : .

-
2
* +

+ . ~

\‘ . Sl r .

Pufgose ) . R . .

. .
+ [N

- The author wished to determine the effect of instruction in process-
gskills on the ability of preservice elementary teachers to’ perform
these skills in a paper-andypencil sitvation. In short, can pre-

service teachers be taught to perform process skills?

. L]
- . -

Rationale . P ) . “x) 4
. - Y} )

. as the basis fo preparing.a series of 14 laboratory exercises to be

" completed by preservice eiemehtary teachers in an open~choice access ’

-1&50{ftory schedule. o - L~

»

The general philosophy underlying this (study) may be expressed in®
" the statement that téachers will not, or cannot, deal with the Process-
“ekdll component of science educat fon unless they have experienced h

process science. . : '

-
~

An over simplification of the same concept, but a parallel .statement
- ‘ . . - N - 2 .
often heard 1s "One cannot teach what one does not kngwu"- = z

- ~ -

+
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.
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Research Design and Procedure

+* -

“The cognitive study was conducted in two time periods.” The popula=- .,

tfon for the first component consisted of 105 undergraduate preservice.
. o . E

b . hd
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elementary teachers enrolled in sections Of a science metho@s course .

> 4n the apring of 1973. "Students in both the experimental and control
e . groups reglstered forAthe course without knGWIedge of who the profes-
. sor would be, thus provid;ng a random distribution of students between
